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1 )^ Responsive to communication(s) filed on 19 May 2005 . 
2a)\3 This action is FINAL. 2b)[3 This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
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* See the attached detailed Office action for a list of the certified copies not received. 



Attachment(s) 

1) ^ Notice of References Cited (PTO-892) 

2) CII Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) □ Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 

Paper No(s)/Mail Date 



4) O Interview Summary (PTO-413) 

Paper No(syMail Date. . 

5) □ Notice of Informal Patent Application (PTO-152) 

6) □ Other: . 



U.S. Patent and Trademark Office 

PTOL-326 (Rev. 7-05) 



Office Action Summary 



Part of Paper NoVMail Date 09232005 



Application/Control Number: 10/708,535 Page 2 

Art Unit: 1756 

DETAILED ACTION 



Response to Amendment 

1 . The Examiner has carefully considered the written record, including Applicants 
latest amendment and arguments. These arguments are found to be persuasive and 
the rejections of record are withdrawn. 

2. A new prior art rejection is set forth below. 



Claim Rejections - 35 USC § 102 



3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 



4. Claims 1-19 are rejected under 35 U.S.C. 102(b) as being anticipated by LaCour, 
Patent Application Publication US 2002/01 55357. 

The instant application is drawn to a method for increasing coverage of 
subresolution assist features (SRAFs) in a layout. A set of possible SRAF placement 
and sizing rules for a given pitch is provided, ranked according to some figure of merit. 
During SRAF placement, the fit of a plurality of different SRAF solutions is successively 
evaluated to find the SRAF solution, or combinations thereof, which most improves 
lithographic performance while avoiding manufacturability problems. In general, the 
method comprises: obtaining a plurality of SRAF configurations for the layout; ranking 
the SRAF configurations based on a figure of merit; applying a highest ranked SRAF 
configuration to the layout; applying a predetermined number of lower ranked SRAF 
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configurations to the layout; and selecting SRAF features from at least one of the 
applied SRAF configurations to provide the optimal SRAF configuration for the layout 

The prior art reference clearly describes, teaches and suggests the instant 
invention as claimed. Careful review of paragraphs 38-42 describes the claimed 
invention. Here, FIG. 5 shows the steps of a preferred embodiment of the present 
invention. In step 502, a mask design is analyzed to determine where assist features or 
other resolution enhancement techniques can be employed, and the preferred form of 
those techniques. Although the description below refers to assist features and 
scattering bars, the invention is useful with any resolution enhancement technique that 
entails mask alteration that may conflict. The invention is not dependent on the method 
used to analyze the mask and generate the assist features. The assist features can be 
determined and inserted into the design at any level of the design process, although it is 
typical to determine assist features as part of the verification process or as part of the 
data preparation procedure for mask writing. If the assist features are added after the 
design is flattened, that is, reduced to a single level, the determination of assist features 
is less complex, but many more computations are required. If the assist features are 
added when the design is still at a level of repeating cells, the assist features can be 
determined once for the interior of the cell, and those assist features will be the same 
for all cell interiors. It is still necessary to examine the interactions between edges at 
the cell boundary, however, to determine whether assist features are necessary near 
cell boundaries. 

In step 504, assist features are assigned priority values. The priority values can 
be assigned based solely on the geometry of the mask, without regard to function of the 
circuit features represented by the mask elements. For example, if a mask element 
edge generates multiple assist features, those features closer to the mask element may 
be assigned a higher priority than features further from the element. Features 
generated from an edge parallel to an axis of the mask may be assigned a higher 
priority than assist features generated by an edge that is not parallel to an axis. In 
some embodiments, priority can be based upon the function of a feature in a circuit, for 
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example, a feature on the mask that corresponds to a transistor gate may be assigned a 
higher priority than a feature that corresponds to an interconnect between transistors. 

In step 506, interfering assist features are identified. Assist features are 
considered to interfere when the combination of assist features, or the combination of 
assist features with altered mask features interact to adversely affect the fidelity of the 
printing. For example, when features touch or are closer than a minimum spacing, they 
can cause an artifact to be printed on the photoresist. Assist features can also interfere 
by producing a combination that will interfere with mask production or inspection, such 
as small extensions past a line that will appear as an error to a mask inspection system. 

In step 508, the interfering assist feature having the lowest priority is altered to 
eliminate the interference. The alteration may entail changing, reducing, or removing 
the assist feature. In step 510, the mask design is reviewed a final time to clean up any 
aspects of the modified design that will cause a problem in manufacturing the mask, 
inspecting the mask, or printing. The process is then complete. Skilled persons will 
recognize that many of the steps in FIG. 5 can be combined or performed in a different 

+ 

order. For example, priority values can be assigned after interfering assist features are 
identified, and only interfering assist features need to be assigned priority values. 

Conclusion 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christopher G. Young whose telephone number is 571- 
272-1394. The examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examinees 
supervisor, Mark Huff can be reached on 571-272-1385. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Christopher G. Yd 
Primary Examiner 
Art Unit 1756 
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